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Abstract The diesel engine has been receiving mounting critical attention for its pollutants emissions. This study 
aims to measure flame temperature and soot concentration in a diesel engine, and the author designed and 
built an optical system of the two-color method. Experiments have been conducted using a single cylinder 
heavy duty diesel engine, and the effects of EGR and fuel injection pressure on in-cylinder flame 
temperature and KL factor have been investigated. The result show that the radiation intensity from the 
flame increases first with crank angle due to soot formation and drops later due to soot oxidation, and the 
level of intensity at a later crank angle correlates well with soot emission value in engine exhaust. 





























色法を適用して燃焼室内火炎の温度と KL 値の 2
次元分布を得る方法である 5). 藤野らは画像解析













あれば 1 単位立体角当たりの単波長黒体放射力 








   (1) 
λ は波長，T は絶対温度であり，C1と C2 は，プ










     (2)
 









   (3) 














 KLexp1  (4) 


































式(5)に 2 つの異なった波長 λ1 および λ2 をあて





































































HottelとBroughtonによれば α1 =α2 = 1.39である
(7)．ニュートンラフソン法を使用し，2 つの測定輝
度温度を式(6)に代用することで真温度Tを求める．










DI single cylinder 
OHV 4 valve 
Displacement [L] 2.004 
Bore x Stroke [mm] 135 × 140 
Engine speed [rpm] 1200 
Fuel injection system 
Common rail system 
(max Pinj; 200MPa) 
Nozzle Minisac 0.177×8-150 
Piston Monotherm steel piston 
Combustion chamber 
(diameter / bore) 
Toroidal 107mm diameter 
for observation (0.73) 
Compression ratio 16 
Swirl ratio 1.4 
Air charging system External super charger 
Table.1 Engine specifications 
  






















































18 Reference 18-111125R1200L10A 
 
3.3 測定装置 



























と輝度温度の検定曲線から図 3 の 4 個の基準条件
における測定データを 2 色法により計算した結果
を図 4 に示す．図に見るように減衰を補正した 2
波長におけるふく射強度から計算した火炎温度お
よび KL 因子は互いに良く一致している．また最
高温度はほぼ 2400 K，KL の最大値は 1 程度であ
る． 
Fig.2 Cross sectional view of the optical probe 
designed for this study 
Table.2 Experimental conditions 
Fig.1 Schematic diagram of the two-color method 
4mm 










基準条件時の 9MPaの 2倍近い 18 MPaに達した．




















件では筒内圧力は約 9 MPa であるが，その他の条


















N= 1200 rpm 
Rs= 1.4 
q= 135 mm3/st 



































N= 1200 rpm 
Rs= 1.4 
q= 135 mm3/st 
Pb= 271.3 kPa 















Fig. 3 Change of the output level with time 


























N= 1200 rpm 
Rs= 1.4 
q= 45 mm3/st 
Pb= 126.3 kPa 
Pinj= 150MPa 
















T 535 Ta 632 Ta KL 
Fig. 6 The result of a measurement that changed an EGR rate 
Fig. 4 Calculated time records of T and KL under 
reference condition 
Fig. 5 The result of a measurement that changed injection 
pressure 
  







二色法による温度と KL 因子の解析を行った． 
2．EGR なし，軽負荷の条件で，光学窓のよごれ
を補正して 2 波長におけるふく射強度から火
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Fig. 7 A comparison between in-cylinder pressure 
diagrams for reference and other conditions 
N= 1200 rpm 
Rs= 1.4 
q= 135 mm3/st 
Pb= 271.3 kPa 
EGR= 51 % 
N= 1200 rpm 
Rs= 1.4 
q= 135 mm3/st 
Pb= 271.3 kPa 
Pinj= 200MPa 
N= 1200 rpm 
Rs= 1.4 
q= 45 mm3/st 
Pb= 126.3 kPa 
Pinj= 150MPa 
EGR= 0 % 
